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When grafts consiting of bone of newly-born animals or of embryos are trans- 
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|TITLE: -A hydraulic power steering drive with hydraulic feedback for transportation 
ehicles. Class 63, No. 19022h 


iv 
i 

ISQURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. l, 1967, 
‘140-141 

i 

nOPIC TAGS: hydraulic equipment, mechanical power transmission device, drive train 

| 

IABSTRACT : This Author's Certificate introduces: 1. A hydraulic povwr steering drive 
with hydraulic feedback for transportation vehicles. The installation contains a 
j\double-action master cylinder with two pistons connected by a rod and forming a central 
‘and two terminal working cavities. The rod connecting the pistons is power-driven | 
from the steering wheel. The unit also incorporates a hydraulic pump, a reservoir for | 
‘the working -fluid, a power cylinder with rod connected to the turning mechanism, and 
'a Gistributor with a cylindrical slide valve. The terminal cavities of the distribu- | 
jtor are connected to the working cavities of the master cylinder. The remaining dis- | 
itributor cavities are connected by pipelines to the working cavities of the power | 
‘cylinder, to the hydraulic pump and through a filter to the reservoir. The device 


' Cord 2/3 UDC: 629.113.014.514-522.2 
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‘also contains a hydraulic feedback cylinder with rod connected to the turning mecha- 
nis sm and working cavities connected to the terminal cavities of the distributor. To 
‘achieve correspondence between the positions of the steering wheel and the positions 
‘of the turning mechanism, the central cavity of the master cylinder is equipped with 
lannular projections on the inside encircling the rod with sealing rings on the sides 
‘facing the inner surfaces of the piston. An opening between these annular projections | 
‘connects the central cavity to the overflow line. On the other side of eacn projection! 
at a distance greater than the length of the piston is an opening connecting the cen- 
‘tral cavity to lines passing through choke valves to the reservoir. The working cavi-; 
‘ties of the master cylinder are made with bypass channels which connect these cavities . 
to the central cavity when the pistons are at their extreme positions. 2. A modifica- . 
‘tion of this drive in which unilateral ring-shaped sealing sleeves are used on the 
‘pistons in the master cylinder for compensating fluid leakage. 


[20007-0-—-——— 


: ACC NR, ABP { 7 Thursday, September 26, = = o 
; 7 AP. ELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 


liecnanter cylinder; 2--piston; 3--rod; 4--central 
cavity of the master cylinder; 5 and 6--terminal cavi- 
ties of tne master cylinder; 7--hydraulic pump; 
‘§--reservoir; 9--overflow cylinder; 10--rod; 1l]--dis- 
‘triputor; 12--slide valve; 13 and 1h--terminal cavities 
of the distributor; 15--filter; 16--feedback cylinder; 
i17--rod; 18--projection; 19-~sealing ring; 20--opening; 
,21--overflow line; 22 and 23--openings; 24 and 25-- 
‘pipeline; 26~-bypass channel; 27--ring-shaped sealing 
‘sleeve. , 


SUB CODE; 13/ SUBM DATE: 230u165 


Card 3/3 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


QLEESRURG onid Ya ‘ye PASHERSTHIK, A.Ye., professor, otvetetvennyy 
re ors , o.K., redaktor isdatel'atva; GUSEVA, I.H., 


tekhnicheskiy redaktor 


( Leave for industrial workers and selaried employees) Trudovye 
otpuska rabochikh 4 slushashchikh, Moskva, Izd-vo 4kad,vcauk 
(Vacations, Jmployee) 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 » CIA-RDP86-00513R000515120007-0" 


GINTSBURG, M, 


Increasing the life of brake shoes and clutch diske. Za rul. 
no.6:17 Jo '57. (MERA 10:7) 
(Motorcyclea--Maintenance and repair) 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


GINTSBURG, MH. 


waar eee T TEE 


Basying automobile engine starting in winter. Za rul, 16 
no.12:124 D '58, (MIRA 12:1) 
(Automobiles~-Cold weather operation) 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


AKIMOVA, Ie, inzhts..GINTSBURG, Mey izobretetelt. 


Heat the engine but not the radiator. Tekh.emoi, 29 no.3:]1 
‘61, (Th. 14:3) 
(Automobile drivers) 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


GINTSBURG, M. 


Let ua talk about starting, Za rul. 21 no.8218 Ag '63, 
(MIRA 16311) 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


GINISBURG, 1%. 


3 » lubricat od]. Za rul, 21 no.6127 Je '63, 
selecting e lubricating ian ea) 


: ie pou RELEASE; . Thursday, Septembet.26, 2002. _ 'CIA-RDP&6-00513R000515120007-0. 
oneesnimeta ROVED FPR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


i, Qintataeg. 
“ba Amvantientions of Tho Jonpaohare by the Pes Rettatneation Kothed 


“bo Progresp of Physical Solence, Noacov 
Vol. 45, No, 1, Sep tenbate 1951, DP. 14 


Proms Monthly List of Ruasinn Aacosatons 
Pacember 1951, Volo , Mo. 9 pe 38 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 


ee ae ee ee 


| ‘te ona 


Tnetit utd on ¢ 
Submitted : 


0513R000515120007:0 °- 
RDP86-00513R000515120007-0" | 


rs fig. 16/ky Abb-455, Jul - Aug 195) 


electromagnetic waves and propagation in "gyrotrople =" 
The propagation of a flat electromametic wave is 
j meaning of the results obtained is explained, An 
ime-space comporents of electromagnetic waves (Hawell's . 
an oscillatory coupled system with smll oscillations: : 
shed. Further, the proparation of a non-homogencous. | 
a'wave guide filled with a"gyrotropie medium" is stub: 
lized form for Maxwell's equations is derived (fara gyro= . 
iic mdiun).- Theh, gyrotropic wave~guide excitation is analyzed. ‘Finally : 
le nation of an. electromagnetic wave in a wave-guide with a'kyrotropic 
n¢dinm (ferrite) ina transverse monetic field is considered, Fifteen re- - 
ferences: | 7-USSR; SeEnglish (1885-1954). | 


Avni. 2h, 1950 
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Title : Letter to the editor. Anisotropic waveguide 
Mhur. tekh. fiz., 25, February 1955, 354-303 


Periodical 


Abstract + The writer considers a waveguide filled with an anisotropic me- 
dium, the Maxwell equations for the norma. waves of such a wave- 
guide reducing to equations of the 4th order for one unknown 
function, which is the component & or H. He treats here the 
special case of a medium with symmetric tensors Cj) and iy, and 
obtains from the Maxwell equations 4 kth-order equation in the 
E,, component of E. He obtains the exect solution for the rec- 
tangular anisotropic waveguide, and notes that for a different 
contour of the cross section one can employ variational methods, 
keeping in mind that the above mentioned equation for the normal 
wave E, ‘expli(kz-wt)] is the Ewler-Ostrogradskiy equation for 8 
certain functional F given. Two references: B- A. Vvedenskiy 
and A. G. Arenberg, Radiovolnovody [Radio waveguides], 19h6; L. A. 
Vaynshteyn, Zhur. tekh. fiz., 23, o46, 1953- 


Institution <: - 


Submitted : April 29, 1954 
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pisLa: Fracturing rocks by means of high frequency electro- 
magnetic fields. (Razrusheniye gornykh porod 

vysokochestotnyii elektromagnitnyni polyani 
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PERIODICAL: Tevestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskiih 
Nauk, 1957, No.10, pp.93-99 (USSR) 

ABSTRACT; The yoin results described in this paper were 
at a seuinary of the Institute of Mining, Ac.Sc., U.5.5.8. 
(Institut Gornoco Dela AN SSSR), May 23, 1955, In this 
paper @ ew method is described of breaking up rocks and 
ocsher solid bodies py means of non-unifor:a heatim, inside 
a high freauency magnetic field. The experiments were 
corricd out on iron ore specimens (iron quartzites) fron 
the Kursk Magne tic Anomaly, Their miners logical 
composition was: quartz, nagnetite, henatite, awphiboles 
ana carbonates. The experiments comprised tests with a 

magnetic fiela of H = 100 Oe, c4O c.P.5., using 

mens weiguing between 5 and 20 ks} the 
the first fracture was 1 to 2 mins. 
The tests ° went Tight through and 
sub-divided the sp 1 parts (after 4 to 8 
Cara 1/3 ming). The average temperature 0 he heated rock was 


presented 
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Fractuyz ing rocks by means of high frequency elcctromagnetic fielcs. 


300 to 450°C and, a6 4 result of vhe noating, the rocks 
pbacame extremely prittile. eriments were 
carried out with the fie ; so that the 
magnetic field was concentrated insi 
a gmall volure of she specimen was heated, 
parameters were as follows: H = 100 to 200 Oe, 
f= 240 c,p.8., turn diameter 4d = 9 cm. The first 
ut 35 secs, The duratiou of 
jmen size, 
ke is 


1 ton) wit gy since % 

volume is small. {tting up a specimen of 500 ke 

she calculated power requirement 4g about 7 kW and for @ 
preaking up tine of 12 mins this corresponds to an energy 
requirement of 1,5 kWh. Thereby, the power taken up by 
the generator from the supply system is about 50 kW and, 
therefore, it 18 necessary to design 4 special generator 
for supplying current for preaking up ferromagnetic rocks. 
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Gintsburg, M.A. 


Surface Waves av the Boundary of a Gyretrople Medium 
mirotroproy sredy ) 


(Poverkhnostnyye volny na eranitse 


Nauchnyye doklady vysshey shkoly, Radictekhnies | 
elektronika, 1958, Yr 3, pp 38-47 (USSR) 

The author digcusacs surface waves at the boundaries 
of gyrotropic and isotropic media. The Maxwell equa- 
tions show that the waves are propagated only in one 
direction (valve effect) when both media have certain 
magnitudes of f and (electrical and magnetic perme- 
ability). The conditions are presented for the pro- 
pagation of direct and inverse waves along the bound- 
ary of the division. The results of the investiga- 
tion are used for analyzing gyrotropic plates, a more 
conplicated independent systen. The results of this 
paper may be used aga first approximation for solving 
surface wave problems in the ferrite plate of a wave 
guide. The magnitudes? . and V¥ 4 obtained from the 


equation 
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Surface Waves at the Boundar 


yu" - 6)" +My (u? pe -h,l» 


placed (af the plate 4a not 100 close to the 
) as a first approximation 


nent?) An, v xy (o), be , into the transcendental 
equation of a wave guide with a thick ferrite plate, 
and using Newton's method, corrections Mh, “<« to be 
introduced into the walls, may be found. (The magni- 
tude u has the physical meaning of & 
boundary of the division, 


delay of the waves by the 
showing how many t 
wave is slower than the speed 

same frequency 1 m). Instead of the walls of 
a wave guide, one may 
with a field in the Opp 

Bd. Katsenelenbaum. Por satisfying the boundary 
conditions at both metal walls, two in 
of such plates are required. The au 


may be 
walle of the wave uide 
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SOV/162-58-3-6,'06 
Surface Waves at the Boundary of a Gyrotropic Medium 
his gratitude to B.Z. Katsenelenbaun for considering 


the results of this paper. There are 6 graphs, and 
7 references, 3 of which are English and 4 Soviet. 


PRESENTD: Presented at a seminary on radio~spectroscopy at thie 
Fizicheskiy institut AN SSR jmeni Lebedeva (Insti- 
tute of Physics iment Lebedev, AS USSR) 


SUBMITTED: February 13, 1958 
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ANSHOR ¢ Gintsburi, be Ae 
TITLE: The Exchange-Effects in Ferromagnetic Regenance (Ohmennyy® 


effekty pra ferronarnitnom rezonunse; 


snegvor finikia: 1528s 


TEPIODICAL: Zhurnal eks perimental 'noy i tooreti 
Vo) 35, Ur 4y PP lod} -1049 (SSR) 


for the disrerg:on 


The present paper elaborates fi uniform baw 
of transversal electromarnetic and spin waves, which takea 

poth the yelativistic and oxchange- interaction into account. 
With oa shortening of the wavelength (on the condition @= const) 
the relative significance of the displacenent currents is re- 
duced more and more, but the amount af the exchange forces 
increases. Instead of transversal electromacnetic waves, 

gpin waves are in this case obtained. the uuthor proceeds from 
the usual equations of motion of mamnetization: 


am/dt = 7 {(H,,0° /M,) (wd 1] + (a). ilere H,, denotes the 


effective fteld of the exchange forces, a =~ the lattice eonntanty, 
Curd 1/p2- M, ~ the saturation magnetization, MW o- the masnetic field 


SBSTRACT: 
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The Exchange-Effects in Ferromagnetic Resonance SOV/S-4.-4 


strength of the sample, y - the ratio betwen the magnetic 
moment nf the electron ae Mtg apin nonent, 7 2.8 meracycles/ 
Oereted. The author jute Hs ‘ +m, He He +h. ‘ere ‘ de- 
notes the internal statistical fiold in the gimple, 4 and a 

the high-frequency components of the ma;netic field and of 
nagnetisation respectively. Exprevsions are derived for the 
cuonponents of the tensor of magnetic permentility and for the 
dispersion law (i.e. for the correlation between @ und ae 
Thia dispersion equation has 4 radicals corresponding to the 
three branches of dispersion. The aforementioned dispersion 
equation goes over (if displacement currents are nerlected) 
into the equation of statistical approxication (i.e. into the 
dispersion law of the spin waves). The character of the dis- 
persion curves can be investigated in the best manner for the 
special cases @ = O and @ = 1/2. For @=0 the disyersion equation 
has three positive solutions. For @ = n/2 2 waves are ;Osaible: 
one of the type E and one of the type H. There are 4 refer- 
ences, 2 of which are Soviet. 
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AUTHOR : Gintsburg, M. A> 


TITLE: Electric double layer at the surface of a satellite 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, 
ionosfery i rasprostranentlya radiovoln, Trudy, 
no, 17(27). Moscow 1960, Rasprostranenzye radiovolin 
i ionosfera. 1}87-202. 


TEXT: A satellite moving through the ionosphere becomes 

eharged and an electric double layer is formed at its surface. 

A knowledge of the properties of this layer is important to the 
theory of Lhe interaction of a satellite with the ionosphere, 

since the double layer determines the boundary conditions and has 

an effect on the physical processes which occur in the immediate 
neighbourhood of the satellite, Three equations are available in 

the literature for the description of the electric field in the ¥ 4 


double layer. These equations, however, are different and predict 
different potential distributions. The aim of the present review 
is to examine these differences, The review was completed in 

January 1959. The first approach 1s to use the classical double- 
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layer theory as used in electrochemistry and the chemistry cf 
colloids, where charged particles (ions) in the double layer are 
in a state of thermodynamic equilibrium and are therefore 
described by the Maxwe L1-Holt zmann distribution 


F(u. x) Cs 


where: wu is the velocity, the potential, e and m 
sharge and mass of the partic the temperature. 
The present author discusses i ional case only. 
the case where the potentia? » i n of a single 
coordinate only. Knowing the distribution ft 

and the electrons, one can calculate the field in the d 


by solving the one-dimensional Poisson equation: 
Cat) “ED 

kTy 

e 


(4) 
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It is shown that the solution of the Poisson equation for the case 
where the distribution given by Eq. (1) holds. 18 

et/*y + af ) +4 (1+ e735 (9) 
greece Sha (la 2) 


where; £ x N2/Rq: Rq is the Debye radius, Z = ep. /kT, 


2 in 


w, is the potential of the satellite, and e is the numerical 
value of the electronic charge, The double layer may be divided 
into two regions: in the first region € ly | /kT > 1, i.e. the 
potential energy of an electron or an ion within the layer 18 
greater than the thermal energy, while in the second layer wa 
e \y |] /KT<E1_ and the potential energy may be looked upon as a 
small correction to the thermal energy. in the thermal region 
the space-charge consists largely of ions and the electron 
concentration falls off exponentially, while in the second region 
the space-charge is made up cf ions and electrons, both 
concentrations being small, A8 an example it is estimated that 
at 300-400 km from the earth's surface the maximum thickness of a 
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double layer is of the order of 1 cm, On this theory the field 
strength at the wall of a satellite increases exponentially (in 
absolute magnitude) with the potentiai ,, reaching 4? kV/cm at 
wo. 2 => Vo It is this property which, together with the 

dependence of the capacitance of the double layer on 9, may be 
used to compare the theory with experiment and to select the 
correct model for the double layer by independent measurements of 
E and 9, The second approach 18 to use the Langmuir-Bohm wa 
equation (Ref.6: I. Langmuir, Phys. Rev., v 34 876, 1929, 

Ref,7; D. Bohm, The characteristics of electrical discharges 1n 
magnetic fields, ed. by A. Guthrie and R. Wakerling. McGraw Hill, 
N.Y., 1949, chap.3). Here, as before, the ele:tron distribution 

is assumed to be of the Boltzmann type but the lon distribution is 
not, On this approach the Poisson equation assumes the form: 


(12) 
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This equation cannot be integrated and must be solved numerically. 
The advantage of Eq.(12) is that in deriving it, it is not 
necessary to assume either a perfectly reflecting wall or thermo- 
dynamic equilibrium. However, this equation does not take into 
account the thermal motion of ions which is, in fact, neglected. 
The third approach is due to R. Jastrow and C. Pearse (Ref.2: 

J. Geophys., Res., v.62, 413, 1957). Here the Poisson equation 

is of the form: 


Electric double layer at the surface... 


4 Inve (eb O/KT ~ 1) (16) 


and again, the potential distribution can only be evaluated by ye 
numerical methods. The paper is concluded with a general 
discussion of the effect of the magnetic field on the above 
phenomena, Acknowledgments are expressed to the workers of 

IZMIRAN, G.M. Sosnovskaya and Yu.G,. Ishchuk, for assistance. 

There are 19 figures and 11 references: 5 Soviet-bloc and 6 non- 
Soviet-bloc, The four most recent English language references 

read as follows: 
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R. Jastrow, C. Pearse. J, Geophys. Res., v.62, 413, 1957. 
E. Verwey, J. Overbeck, Theory of stability of lyophobic 
colloids, N.Y. - Amsterdam, 1948. 

R. Smith-Rose, Proc. IRE, November 1958, 

D. Bohm. The characteristics of electrical discharges in 
magnetic fields, ed. by A. Guthrie and R. Wakerling. 
McGraw-Hill, N.Y., 1949, chap 3 
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AUTHOR : Gintsburg, M.A. 


TITLE: Surface waves on the boundary of a plasma in a 
magnetic field 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, 
ionosfery i rasprostranentye radiovoln, Trudy. 
no. 17(27). Moscow, 1960. Rasprostraneniye radiovoln i 
ionosfera, 208-215. 


TEXT: This paper was first read at a seminar of the Otdel 
dlinnykh radicvoln (Division of Long Radio Waves) of IZMIRAN in 
December 1958, 

The problem is formulated as follows. Consider two semi-infinite 
media separated by the plane y = 0 (Fig.7). The z-axis is in 
the direction of the magnetic field, the half-space y >O is 
occupied by air (€ = Po = 1) and the half-space y<o is 
occupied by plasma, The properties of the plasma are 
characterised by the tensor 
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i 
(1) 


When the waves are propagated in the direction perpendicular to the 4 
magnetic field there are two possible types of normal waves, namely 
type H (Ez, # 0, Hy 4 0, Hy #0, Ex = Ey = Hz = 0) and waves of 
the type E (Hy, # 0, Bx # 01 Ey # 0, Hy = Hy = Ey = 0). Of these, 
cnly the E waves can propagate along the boundary of the plasma. 
It is shown that in the plasma 

1 OH to? Th 

z - i : oH (3) 


Ak Wey Z 


F Z one 
is the wave number in vacuum, [= €2/€]: 


2 2 
a en ley. 
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Fer y> 0, 
(4) 


Using the condition that E, and Hy, must be continuous across 
the boundary, one can find the characteristic equation for the 
phase velocity of the surface waves. It 18 shown that 


ey Ma? o 1 + Au o ey 7 Tu (7) 


where «wu 2 h/k, and is the ratio of the phase velocity in vacuum 
to the phase velocity in the medium, Four cases then arise: 


1) &, > o T>O, oT > 1. The condition for the propagation 
fh 7 


is then: 
: 1/2 

Tae aes A 1)) (10) 

2) € >O bat <1], [>0o. Here the condition for the 


eee rreenners 
propagation of the direct wave is: 
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1 
: lyr -e)? (11) 


use 
before, only the direct 4 
3) €, <0 but te, | C1, FP Do. AS 


ed dition 1a: 
wave 18 propagated here and the con ion 2a: 


(J ss eat ST Patt ail 


; : dition for the 
ky) ey <2 0; Jes | 21, FDO. The condi 


earner Cammamnnas : ‘ 
propagation of a direct wave is; 


1/2 (13) 
(i - cy) > 


and the condition for the reverse wave 18: 
2 (14) 
fey + 11> FP 


£ ate but 
Thus. for sufficiently small a aenatates se neant th 
us F lozities and the f1e i 
ea ier second <sase considered is that where the 
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boundary y = 0 separates two gyrotropic media (two saan 
with different clectron concentrations). Medium 1 is pe ne 
the tensor ej, and medium 2 by €iks The equation corresp 

to Eq.(7) now becomes: 


oa} reemenes ~ a ; 
be Rf es + ey wee = ule ~ 4h) (15) 


and the propagation conditions are as follows: 
Lad 
1) e) > oO. Te > 0% 
a 


Pe, (ey - eee Je, f “ ¢,° | < ey + by 


~ nw p 
2) €, >0, = <0, e, + & 0: 


bey (eo, - Ne ee (ef - én] Pe + ey 
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ww ~ Guay 
3) €, > 0, ore <0, ep + Ey <0. ef +e Do, 


Cley| (ey ” ey > er - CAL (direct wave) (19) 
n3 


ana 


Je, + ey \> { (reverse wave). (20) 


ay 1 
le, + Bl< irl (2 


where for [7.>0O the reverse wave is propagated while anos 
the direct wave is propagated. The analysis can be extende 
set of parallel layers. nchnetecener. are expressed to 

. Al'pert for discussing the results, 
thee eG figures and 5 references: 2 Soviet-bloc and 3 ela 
Soviet-bloz, (including 1 Russian translation fron non-Sovie 
publication, The English language references read as follows: 
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Ref.4: W. Pfister, J. Ulwick, J. Geophys. Res.» v.63, N 2, 301, 
- ; b3. 1, 197 
Ref.5: Bra Sasa J. Seddon. J. Geophys. Res., v.63. N ‘ 
1958. 
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8020/3056 


AUTHOR: Gintaburg, M. A. 


a eee \ 
TITLE: The Theory of Spin wagon’ 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noe 5; PP» 913 ~ 921 


TEXT; The present paper wae read at the Seminar of the Theoretical 
Department of FIAH on January 1, 1959. The basic relation in the theory 
of spin waves Te, as known, the dispersion law - the dependence of the 
wavelength A on frequency. Hitherto, the theory of apin waves had been 
based upon a dispersion las (Refs. 1-3) which is mathematically ex~ 
pressed by equation (1)- On the basis of the statements made in the 
paper, the question arises as to the manner in which transition from 
spin waves to electromagnetic waves takes place, se to the nature of 
the waves in the transition sone, and ag to the part played by absorp- 
tion. This question ia briefly dealt with by the present papere In case 
Ak a loss-free ferromagnetic is atudied. At @ = 0 the dispersion law 
eee (2)) takes the fora of (4). With an increase of frequency in 
4), thia equation continuously goes over into equation (1) (see mye 
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In Fig. 1 the solid curves represent the dispersion law (4) and the 
analogous relation for @ = x/2, whereas the broken curves illustrate 
the dispersion law (1). The next paragraph deals with the case of real 
ferromagnetics. Fig. 2 shows the ourves k,@) and ko) for both 


branches of equations (8) and (9) (solid curves), whereas the broken 
curves illustrate the dispersion law (1), where k,; 18 the wave nuaber, 
and the imaginary part ko ie the damping coefficient (k in equation (9) 
ie complex: k = k, wik,). A further paragraph deals with the dispersion 


Jaw of apin waves for an arbitrary direction of their propagation. The 
position of the branches of the dispersion curves for this case is 
given in Fig. 3. There are 3 figures and 15 references: 3 Soviet, 

2 German, and 10 British. 


ASSOCIATION: Inatitut semnogo magnetizma, ionosfery i rasprostraneniya 
radiovoln AN SB8R (Institute for Terrestrial Magnetiss, 


the Ionosphere, and the Propagation of Radio Waves of 
_ the AS Dssk) 


SUBMITTED; January 10, 1959 MC 
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7.984) (also 1036, 104), 1/26 ) 


ALTHOR: Gintsburg, M.A. 


TITLY: Qn the bossibility of Exciting Radio waves by solar 
Corpuscular Streams 


FERICUICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiorizika, 1900, Vol. 3, No. 60, pp. Yous = 98 


TEXT: A stream of particles moving in a plasma in the 
dircetion of an external magnetic field can radiate transverse 
electromagnetic waves, This can be applied to the case of 
ions and electrons from the Sun moving in the ionized atwospnere 
of the Larth, <A Maxwellian velocity distribution is assumed 
in the stream (with a small correction due to the presence of 
a field). (Ali terms in the equations are used to a Lirst- 
order approximation.) An expression is then derived for the 
eftective electrical conductivity . The problem is restricted 
to trying to find a value for the wave number which will; 
correspond to instability of the solar corpuscular streanu in 
the Earth's exosphere - this being the condition for radio 
waves to be cmitted. In practice this means that one looks 


Card WEE 


} 


"APPROVED FOR RELEASE: Thursday, September 26,2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 _ CIA-RDP86-00513R0005121 2697-0" 


$/141/60/003/000/0U8/025 
On the Fossibility of .... £133/E361 


tor a value of w and k for which the iraginary part of 
the equation: . 
ae ivr = Ww : 
tie tye Tite Lb YF (o, — a2) Wl), (1) 
wR yy 


is negative. The extraordinary wave is considered first 
and it is shown that this condition is fulfilled if: 


u 


< yO +2 fe) (5) 


2 


holds (where u the ion velocity, 


2 
Vv. 

oi 

chy 

{he extraordinary wave is oxcited by the ions and not by the 


the phase velocity of the waves, and 


the Larmor frequency of the ions). 
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electrons. Fig. 1 shows the dependence of v> (Curve A) and 


+ 


Us (Curve B) on frequency. v. has a maximum at 1/2\ wil 


(where is the Larmor frequency for the electrons). 


H 


Wy has a minimum value at w = 20.72 Ho’ at which point 


it is equal to 2.6 v4 (where v. , is the phase velocity 


of hydromagnetic waves). lon streams with velocities greater 


than Ys min therefore excite an extraordinary wave in the 
vind. 


plasma. The electron stream excites waves of opposite 
polarization, The dispersion of these, however, is determined 
by the ions. In order to excite the waves it 1s necessary that 
the increment (the imaginary part of the angular frequency) 

due to the corpuscular stream should be greater than the 
decrement (that is, the damping due to collisions and 
cyclotron resonance absorption). The author next considers 
typical conditions in the Earth's exosphere, at a distance 


of 2 x 10° kin from the centre of the Earth (Ret. 4). lt is 
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shown that the velocity of solar corpuscular streams is fast 
enough to excite waves. For a stream velocity of 


b.5 x 10° em see three ranges of frequency are excited: 
~ 5 c.p.s., 850 c.p.8- and 7 600 c.p.s. The low-frequency 
range is probably connected with micro-pulsations of the 
Earth's magnetic field. Assuming an average stream velocity 


of 2 x 10 eeaue the requirements for instability are 


satisfied in the ionosphere jh ~< 700 km) and in the outer 
radiation belt (h » 2.5 x 10 km). Observations of low- 
frequency radio waves from corpuscular streams by R. Gallet, 
R. Helliwell and G Ellis (Refs. 6-8) agree well with the 
predictions of this paper. Eq. (5) also demonstrates the 
predicted correlation between the radio waves and magnetic 
activity. The author estimates the amplitude of the excited 
geomagnetic pulsations to be about 10 - 100 y . 
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There area l tigure and 11 references: 5 Sovict and 
oO non-Sovict. , 


ASSOCIATION: Institut zemnogo magnetizma, idsnosfery i 
. rasprostraneniya radiovoln AN SsSR 
(Institute of Larth Magnetism, Jonosphere and 
bropagation of Radio Waves of the AS USSR) 


SUBMITTED: February 1, 1960 
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24,2120 (1049, 14¥2,1SU%, 1532) 2032/8521" 
AUTHOR: 
TITLE: The Dielectric Constant Tensor for a Plasma and a Beam 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.12, 
pp. 2060-2062 


TEXT: Shafranov's formula (Refs.1 and 2) is used to calculate 
the components of the dielectric constant of a plasma-beam system 

under the following assumptions: 

1) the plasma obeys the Maxwellian velocity distribution; 

2) a charged particle beam (ions and electrons) is passing through 
the plasma, The beam is assumed to be infinite and the velocity 

distribution in it is also Maxwellian and given by 


2 
Ree 
fo on'¥) = € exp \- . 


where u is the velocity of the beam and s = ¥2xT/m is the 
thermal velocity of the ions (electrons) in the beam. The external 
magnetic field Ho is assumed to be uniform and such that 
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HOI oz, ull H: The following notation is employed! uw, g= — 2 is 
' 


mc 
the Larmor frequency, w, is the complex frequency of the wave 
(w = w, + iy), N is the concentration of particles of the L -th 


type, T is their kinetic temperature, ug is the opacity 
i - wt 


the directed motion and k is the wave vector (E,H~e : 


K {k,0,, } ). The subscripts @= 1 and @=2 refer to electrons 


and ions in the beam and the subscripts fe 3 and 4 = 4 refer to 
electrons and ions in the plasma. The plasma frequency is denoted 
by 


Oe 


2 
and W(z) = eae” (: + 


Z 42 
et a) is the probability integral. 
iT 
The functions F(A), Q (a) and Wi(a) are defined by Eq.(1) and 
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ic Beam 
; The Dielectric Constant Tensor for a Plasma and 4 


+ j 
| ia siny . iny n, co o 
. using the expansion es i njunction 
| dielectric cons found 
: the tant components are z 
| ) 
; with Eq.(5) of Ref.2), 


' to be given by 
8 == ete W (s,)n, 
: . agi tlh wy (s,) 


‘et, wy Ae Oy O yy oe m 
met EN or ak 


_ 7 


Cgy 


—wouk, 
8: @ yy Bryalt + Va ooh o—nog)¥ | 


a a 


of o— uk, 
ait iVa . “pt BYR Oo 


é 


wee 


ste ree fetta 
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; —uk, 
eg eh DE PA HG ww al} 3 


. af et So, aft +ive rai a) 


A hea er a 


i 2% a), [aves me : (8) 


ees 


ry eccmees (o- et 


Va Ey, a7 ‘i (9) 


In these formulae the summation over n is ant out between 
-«% and +00 and the summation sign over £ a 4 is 
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omitted. These formulae hold for a plasma with any number of 
beams (all parallel to H_.) and can be used to solve various 
problems in radio engineering, including numerical calculations on 
plasma amplifiers, calculation of the absorption of waves in the 
plasma near the gyromagnetic resonance, calculation of the 
excitation of waves in the ionosphere by an ion jet and other 
problems in which the elementary theory is insufficient and the 
thermal motion of the plasma particles must be taken into account. 
When T -—-> 0, these formulae become identical with the formulae of 


the elementary theory (¢ e fx O FLD. ), while 


xz’ yy xx 


yz' ey’ 
when u-—-> 0 the formulae become identical with those obtained by 
Stepanov and Sitenko (Ref.4). These are 4 Soviet references. 


SUBMITTED: June 1, 1960 
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31720 (64), 26,112 7) £032/E514 
AUTHOR: Gintsburg, M. A. 


wemeebe ys 


TITLE: Generation of Plasma Waves by Solar Corpuscular Streams 
PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol-37, No.6, pp.979-982 


JEXT: [It is shown that solar corpuscular streams should excite 
plasma waves in the exosphere and the Earth's ionosphere. A 
numerical solution is obtained for the dispersion equation for a 
solar corpuscular stream in the Earth's exosphere. It was shown in 
Refs. 2 and 3 that the kinetic equation describing a beam-plasma 
system can be written in the form: 


4 - 
on : al - iva ss bal (24) “2 my 


w + LY - kUs + ay 
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and the remaining symbols are as follows: Ne - concentration of 
particles of the é-th type, Ty, - their temperature, & - their charge, 


Sf thermal velocity, Us - velocity of the directed motion, a9 - 


Debye radius, 7) - effective number of collisions, k - wave number 
of excited plasma wave and & = 1, 2, 3, 4. where these numbers 
refer to the electrons and ions in the solar corpuscular stream and 
electrons and ions in the plasma through which the stream is 
passing, respectively. These equations are solved numerically for 
the following numerical parameters; 


A: Solar corpuscular stream: 


8 3 
T = 30000°K, U, = 10 cm/sec. N, = 10 cm” 
Exosphere (h = 2000 km from the Earths surface) 


3000°K, N = 1000 cm ° 


The numerical results obtained as are tollows 
Card 2/4 


PROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120007-0" 
9 2 Lé 


$/033/00/037/006/005/022 
E032/E514 
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(w/k),) = 0.9645-10° cm/sec; (w/k), re) 9986-10° cm/sec; 
315 kc/s, = 10 ke/s, 


3m; - 9m (A - wavelength) 


nN 1 3 


Thus, the protons of the solar corpuscular stream can excite 
electron plasma waves in the exosphere, the frequency being close 
to the proper frequency for electrons in the plasma f_ ~ 300 kc/s. 
Measurement of the frequencies of these waves would provide 
information on the parameters and nature of corpuscular streams. 
Plasma waves will be propagated only at frequencies close to f 
Since f is proportional to the concentration N and the 

latter ifcreases towards the Earth's surface, it follows that plasma‘ 
waves which originate at large altitudes cannot penetrate towards 
the Earth's surface. However, plasma waves (without a magnetic 
field) can become transformed into electromagnetic waves on 
scattering and can reach the Earth's surface in this form. It 
follows that, in addition to polar auroras and magnetic variations, 
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solar corpuscular avesane should produce radio neise an the 
frequency range 10” - 10 

has reported radio noise of exospheric origin on 230 kc/s and the 
present author identifies this with the above waves. Owing to the 
screening effect of the ionosphere, this noise is best observed 
from a rocket or a satellite. Plasma waves can also be excited by 
beams under laboratory conditions. In recent years considerable 
effort has been devoted to possibilities of ion jet propulsion. 

The ion beams producedin these experiments may also generate plasma 
waves, A graphical method is described which can be used to 
estimate the stability of the ion beam under these conditions. 
Acknowledgments are made to N. N. Mayman for valuable advice. 

There are 2 figures and 9 references: 6 Soviet and 3 non-Soviet. 


ASSOCIATION: Institut zemnogo magnetizma, ionosfery i 
rasprostraneniya radiovoln Akademii nauk SSSR 
(Institute of Terrestrial Magnetism, Ionosphere and 
the Propagation of Radio Waves AS, USSR) 


SUBMITTED: January 28 1960 
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AUTHOR : Gintsburg, M.A. 


TITLE: On a new mechanism for the excitation of micropulsa- 
tions in the earth's magnetic field 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya geofiziches- 
kaya, no. 11, 1961, 1979-1691 


TEAT: The radiation from a single ion in the solar corpuscular 
stream (SCS) interacting with the earth's magnetic field is con- 
sidered. Apart from radio frequencies, solutions are found for low- 
frequency mhd-wavyes in the range 0.1 to 0.001 c/s and it is sug-: 
gested that these are components of the earth's short-period va- 
riation field. It is shown in the course of the theory that the 
ion must be travelling at super-critical speed (i.e. with a velo-~ 
city greater than that of radiation in the plasma) in order to ra- 
diute in this mode. The cases are divided into two, according as 
u, the velocity of the ion, is greater or less than the velocity 
va of radiation in the plasma, For the subcritical case, the ex- 
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res Sl1Oor oO! { e 1Y no re yvenc as eC ived a) ob Vv 
h L 


Watisee EH plasma, @', is 


Ou 


C—O | 
o l- = N cos 9 a a 


3or igs the refractive 
ne Larmor ire ey of the ion, N is OVE) 

care fia the Larmor frequent) ea Feuer ners 
aes Se eaten ana @ is the angle between Ue renee ee 
oe tor the super-critical case the mechanism nes ee ee 

. ; oe ce K v or tr CYL LO’ Lyvep 
Ae tree Se eyclotron or Cherenkov types Fo: y 
9 eL1inae ; Oyu ; : / \ i 
the equation corresponding to (1) i 
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of the anomalous Doppler effect. For each case of interest now. the 
procedure is to write the expression for N and by some manipulaticn 


alo. 


to obtuin a relation vetween m and u/v, where ” is defined by w/Q 

vs 
being the symbol for 2% times the frequency observed. In the simp- 
lest case where tne ion is travelling down a line of force and ccr. 
sigering the wave of mignetosonic type this relation is as follcwe;: 


U ; 1 fay c - 
7 a) VO ay) ay i 


The equation which has three roots given approximitely by ] , eet 
1 A 
a / 2 a = - 2 ! : = AW on {sQae¢ is 
No (u/v,) and Ns 1A (u/v,) where OL = m/N = 1,°1836, is 


eriphed for various cases. Inserting typical values thie’ roc! 
é t is) 1 


5 


corresponds to a frequency of 0.46 c/s. The causes where 0 is finite 
and of Cherenkov radiation are also treated in detail. The ruse of 
radiation from protons in the inner radiation belt requires the 
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bivisti sy equation 
(2) of the relativistic Doppler e4 


Ny Le “cn 
Yl: = 


= Ncos 0 ~ ' 


substitution for 
considered. The equation 


ure now 


ylasme 19 
} 


S 


re Q M/l - patio of masses C 


the kinetic energy of the icn. L 


oy ear oe Sve ou 
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discussed of the focussing affect of the field which bringa the 
group-velovity vector closer to the field-line dire: tion tian tite 
wave-vector. The attenuation and polarization cf the low-frequeh-y 
waves are also discussed. It is concluded that single cn with 
superitical velocity travelling along the field cannot radiate, 
(i.e. there 15 no incoherent radiation with udvy\e Coheren' ra- 


diation also disappears. However, the position is radically diffe- 

rent for ions travelling with super-critical velocities, where both 
coherent and incoherent radiation at very low frequencies in an 
mnd-mode are possible for al] directions of the ion relative to the ef 
field. There is 4 mathematical appendix. There are ' figure, ! 

table and 23 references: 15 Soviet-bloc and 6 non-Soviet-bloc. The 

4 most recent references to the English-language publications read 

as follows: M. Sugiura, Phys. Rev. Letters, 6, 255, 19613 Re San~ 
tirocco, Proc. IRE, 48, 1650, 1960; W. Murcray, J. Rope, Prece IRE, 

49, 811, 1961; d- Pope, W. Campbell, d. Geophyse, 65, 2260- 
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